Inhibition of nicotinamide phosphoribosyltransferase modifies LPS-induced inflammatory responses of human monocytes.
Recent studies have identified enzymes that use NAD as a substrate, thus contributing to its net consumption. To maintain the intracellular pool, NAD is re-synthesized by a salvage pathway using nicotinamide, the by-product generated by the enzymatic cleavage of NAD. Enzymes involved in NAD re-synthesis include nicotinamide phosphoribosyltransferase (NAMPT) and nicotinamide mononucleotide adenylyltransferase. Our studies show, that NAMPT was substantially up-regulated by LPS in primary human monocytes, suggesting that it may be especially required during the process of monocyte activation. To evaluate the contribution of the NAD rescue pathway to LPS-induced biological responses in human monocytes, we used APO866, a well-characterized inhibitor of NAMPT. Concomitant with the inhibition of NAMPT, LPS-induced TNF-α protein synthesis declined, while TNF-α mRNA levels were minimally affected. Moreover, APO866 strongly decreased the production of reactive oxygen species (ROS), increased surface expression of the NAD-consuming enzyme CD38, and modified the production of selective eicosanoids. We further demonstrate that protein ADP-ribosylation was strongly reduced, indicating a possible link between this post-translational protein modification and human monocyte inflammatory responses. Despite a substantial reduction in intracellular NAD levels, activated monocytes were resistant to apoptosis, while resting monocytes were not. Taken together, our data suggest that activated monocytes strongly depend on the NAD salvage pathway to mount an appropriate inflammatory response. Their survival is not affected by NAD-depletion, probably as a result of LPS-mediated anti-apoptotic signals.